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930 Ishino et al 
in which you have used a homograft patch. Could you enlarge 
on why you have to do that in some patients? 
Dr Brawn. In those instances III which we have had to use 
a patch, we have had technical problems with'kinking and/or 
twisting in the repair. Patching has been a secondary, "fall 
back" position. When we have patched with the arch in con-
tinuity, the patch has invariably been very small and has 
extended just onto the proximal part of the ascending aorta. 
Because we have cut the pulmonary artery quite long, in gen-
eral we have cut back into that patch and then anastomosed 
up under the arch. We end up with a main reconstruction of 
the new systemic outflow tract being a major pulmonary 
artery with very little patch. Thus for various reasons we have 
evolved to using a small volume of patch materiaL 
Commentary 
The report by Ishino and associates describes an expe-
rience from Birmingham, England, with what the authors 
believe is a modification of the stage I Norwood proce-
dure for hypoplastic left heart syndrome. The procedures 
were undertaken between February 1993 and September 
1997 with an actuarial survival of 57% at 1 year and 55% 
at 2 years. Only 3 of the original 120 patients have suc-
cessfully undergone a Fontan procedure. 
Although the authors are correct that the direct anas-
tomosis technique is a modification of the technique 
described more recently by Norwood and as applied 
presently by many centers undertaking high volumes of 
surgery for hypoplastic left heart syndrome, in fact their 
technique is essentially identical to the original descrip-
tion of the Norwood procedure as published in The New 
England Journal of Medicine in January 1983.1 The rea-
son that Norwood and others abandoned this technique 
was because of both early and late arch obstruction, as 
well as central distortion of the pulmonary arteries. The 
pulmonary artery problem is of course serious in a 
patient in whom a Fontan procedure will ultimately be 
performed. Central pulmonary artery stenosis is more 
likely to occur with this technique, because the main 
pulmonary artery must be divided more distally. Also, 
the greater tension on the arch anastomosis can lead to 
central pulmonary artery compression between the aor-
tic arch and the left main bronchus. Although the cen-
tral pulmonary artery area can be supplemented with a 
patch, as described by the authors, nevertheless this 
requires a greater rate of growth of the natural pul-
monary artery at this site, since only part of the circum-
ference has growth potential. 
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Although the early mortality described by the authors 
for the stage I procedure is comparable with results 
reported from an earlier era, some would argue that a 
32% early mortality is relatively high for the era 
described in this report. More important, there was sig-
nificant attrition between the first and second stages, 
which many groups have found to be due to undetected 
arch obstruction. The authors concede that they have not 
been able to identify the cause of death in these patients. 
Of even greater concern is the high mortality of patients 
undergoing the bidirectional Glenn shunt. Many centers 
currently describe a mortality for this procedure of less 
than 5%, whereas the authors had 5 hospital deaths and 
3 late deaths (11 %) among their 71 patients undergoing 
a stage II procedure. Only 3 patients have successfully 
undergone a Fontan procedure. 
The authors have stated that their rationale for their 
use of the direct anastomosis technique is that an exten-
sive homograft patch in the aorta would not grow and 
might undergo degenerative changes. In fact, calcific 
degeneration has not proved to be a problem at the cen-
ters that have used this technique for many years, 
although certainly a need for balloon dilation and even 
stenting of the arch is not uncommon. Surely the same 
argument could be applied to the patch plasty of the 
pulmonary arteries that the authors have had to use. 
However, balloon dilation of the aortic arch is easier 
and more likely to be successful than balloon dilation 
of the central pulmonary arteries in the patient who has 
had a Norwood operation. 
In summary, this is an interesting series of patients 
with hypoplastic left heart syndrome palliated with the 
original stage I Norwood technique. It will be impor-
tant for the authors to report the results of Fontan pro-
cedures in this group of patients, because the ultimate 
goal of any stage I procedure is not just to achieve a 
stage I survivor, but also to achieve a low-risk Fontan 
candidate and subsequent survivor of the Fontan oper-
ation, who has excellent anatomy and hemodynamics. 
The authors have not yet achieved this goal. 
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